This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




f? 1 r? Cff. 

PATENT ^EOTBliCATION 

NO DRAWINGS 

GEORGE HAROLD- COX, 

S^tto?^?^^ 0 JOHN OSMOND, • 
MAl^ICE WAINWKIGHT SKINNER aiJd 
CHARLES HAROLD YOUNG 

Dote of /Wftif Qunp/eteS^dflcot/on; Oct 2, 1962, 
Application Dote; Oct 4, /W/. 
Comp/eteSpec/pcatfon Published: No/. 30, 
© Crown Copyright I966. 



1049,772 



No. 35752/*/. 



Iiifc CI.:— C 08 f 25/00 //BOlf, C 08 g, C 09 d 

COMPLETE SPECLFICAITON 
Coated Particles 



EEEATDM 

SPECIFICAITOtrNa X&W72 
Pa 8 e 5 d line 35, far "off" nod "off 1 



23th Janunjy 2967 



25 



30 



35 



film-forming component with a rcsultm£ ixn- 
prOTcmcot m conixol over pigment flotation, 
silfcng and weathering properties. Alterna- 
tively, tie coating on the pigment may be 
used misdate a reactive pigment surface from 
me turn-tanning component; 

The presenr invention provides a new way 
°f manng dispersed solid parades such as 
p i gme n ts to prodnce improved products and 
is generally applicable to panicles of solid 
maraala which axe substantially unaffected 
by the liquid in which They are dispersed. Ir 
a particularly useful, for example, for im- 
proving dispersions of difficult pigments such 
i p '' 1 



Afferent polariry or by removing e,g. ay 
evaporation or solvent partition, one com- 
ponent of a mixture of liquids of different 
polarities. 

An advantage of coating particles in this 
particular way is thai although the particles 
are coated by one component of the block or 
graft copolymer a second component of 
™&oenr polarity remains in solution, or more 
c j °frccrly ! , remains solvated by the liquid. 
TJese solvated groins enhance The stability 
of the particles in the dispersion- This can be 
advantageous in several ways. 

Krsdy, where the dispersion is lo be incor- 
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poratcd a coating composirian^k is clearly 
rm advantage to use a stable dispersion m 
'which the particles do not tend to flocculate 
Further, the relationship of polarity of the 
5 components cf the block or graft copolymer 
can be so chosen in relation to that of the 
liquid phase of the costing composition that 
-whilst the predpatated component remains in- 
soluble on -the particles on incorporation in 
10 the coating composition, another component 
remains soiyg tcd q thus assisting in stabilising 
the * dispersion in the coming' ccmposirion 
itself. *niat is to say, the i mpro ve d properties 
of the dispersion may be carried over into the 
15 coating composition/ 

The present invention also provides, there- 
forCj dispersions -of solid nnrnclss in liquids^ 
die parades being* coated with a Week or 
graft copolymer, one corrrocnart of which is 
20 solvated by the liquid Sncn dispersions, which 
c o n r ^ ^n a ^TTv -fi n'tniTig cofflp^ n^rc ^ may be 
mtmn^ compositions, for cganrpic, the dis- 
persion may be one of solid particles _ of a 
^Vw fA rtrainfr polymer or it may be a disper- 
25 don of pigment particles which also contains 
a film-forming rnflTftrfal either in solution or 
in disperse form. 

Additionally^ the process of the invention 
leads to the possibility of nmldn^ dry coated 
30 particles by evaporating a lintrid containing 
soBd particles dispersed 7 ' iherdn, the particles 
being stabilised in the liquid by a block or 
graft copolymer of which, one component is 
precipitated on the amXa cc of the" particles 
35 and another is solvated by the liquid. The 
dried particles may be reaoiLy re-dispersed in 
liquids -which re^solvate the second compo- 
nent of the Uock ox graft copolymer- When 
drying the dispersion to produce re^3isperaible 
40 powejers, the composition of the volatile liquid 
dispersion medium should be so balanced that 
as "die liquid is evaporated die polarity of The 
dispersion does not revert to its initial value 
T fas is so that the component of the stabil- 
45 asing copolymer precipitated daring" die modi- 
fication of polarity remains an the particle 
surface and does not become re-solveted. The 
dried particles may then be re-dispersed in 
a liquid of similar polarity. 
50 Pigments coated by this invention are par- 
ticularly useful in diversion-type coating 
compositions in which a film-forming polymer 
is dispersed in a volatile liquid in which it is 
insoluble, even more so- in those compositions 
55 in which the film-forming polymer pirrtides 
axe ihemselves stabilised in disperse farm in 
a similar way. The coaxed pigments may be 



txsed in combination with dispersions of poly- 
mer particles as described in Patent ' wk 
941305 Le-o by means of a block or graft 60 
copolymer, one component of which is com- 
patible with, and is an integral part of, the 
nha-fcrming polymer parades, and another 
component of which is solvated by the volatile 
UqpxxL In such cases the block or graft co- 65 
polymer used to stabilise the fHm-formin<r 
pclymer dispersion may be similar tor, or die 
same as, thar used to coat and stabilise the 
pigment particles. Alternatively, fBm-foxxaing 
polymer particles may be dispersed by the 70 
process of this invention and mixed with 
pigment particles dispersed in the same way. 

The nature of the components of the block 
or graft copolymer used to coat the particles 
and their relative polarity will depend on the 75 
desired degree of polarity, after modification, 
of the liquid phase. 

For esureple, if it is desired to have the 
rontni particles dispersed in a liquid which 
after being mndifi^d is non-polar, the block 80 
or graft copolymer should contain cne com- 
ponent of. a relatively polar xmrore which,, in 
consequence, will be insoluble in the modified 
liquid, and another component of a less polar 
nature which will remain solvated by the 85 
liquid even after modification. 

On die other hand, if the liquid, after 
rrmriyficim" n r is required to .be or a polar 
nature, then die component to be pcreeipi- 
taod on the particles will need to be rela- 90 
trfcly non-polar in nature, and the component 
to remain solvated will need m be of a pol- 
arity more gfmflar to that of the modified 
liquid. 

In any case, however, since the particles are 95 
ccared from a solution of the block or graft 
copolymer, the components of die copolymer 
should not be so vastly different in degree of 
polarity that the copolymer is not wholly 
soluble in any organic liquid at alL 100 

Further, it is desirable that the component 
to be preapicsed' on the particles should 
contain highly polar group s particularly when 
that componenx as a whole is of a relatively 
nau-pofar nature, These highly polar groups 105 
cf the copolymer component what initially m 
achmon tend to be adsorbed on die particles 
surface and, during the modification" of the 
polarity "bf"tbc- -liquid --phase, promote preci- 
ptadon of that component on the surface. 110 

The invention may be illustrated by way 
of example as follows. Liquids may be roughly 
divided np according to their degree of pol- 
arity into the following five groups: 
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Group Description 
1* Intensely polar 



Water, methanol and dimethyl foxmamide. 

2. Strongly polar. Lower ketones, e.g. acetone. Lower alcohols, 

e.g. lBopropanoL 

3. Moderately polar. Moderate chain length esters, e* butyl acetate, 

higher ketones, e-g. dhsobutyi ketone. 

Aromatic hydrocarbons, long chain esters, 
e.g. dicetyl adipate. 9 



4. Weakly polar. 

5. Non-polar, 



Aliphatic hydrocarbons, eg. white spirit 



W hen, in applying the invention, the pol- 
anry of the copolymer solntion is modfeed 
by addition of liquid of a different polarity, 
me objective should generally be to move 
man one group into or Through an adjacent 
group. Unices die polarity is so modified that 
at least an a dja ce n t group ia entered then the 
modification is probably insufficient to secure 
adequate prerip&tadon of one copolymer com- 
ponent on the particles. On the other hand 
xc is usually not necessary to move farther 
than into die next but one group. It wonld, 
m feet, hardly be feasible to move farther 
than mi© Ac next group but one, for in 
general ct is dfffirnTr to provide a copolymer 



wholly soluble in the starting liquid and yet 
having one component -winch would still re- 
mam solvated after such, a radical change in 
polarity of the liquid. " 20 

It wiH be appreciated that this grouping cf 
liquids according to polarity is rough and 
arbitrary and that it is used only to fflnstrate 
the principle of the invention. More specific 
teams of the invention are shown by way of 25 
example m the following table. These relaie 
to processes in which the tJartides art* dis- 
pensed tie Hock or graft copolymer solu- 
tion,, the polarity cf which is then modified 
by addition of excess of another liquid. 30 



Block or Graft CoDolymer. • 


Dissolved 
In 


- - ■ - , . . . 

Modifying 
Liquid 


T*recipitHted Component 


Stabilising Component 


Random copolymer of 
methyl mcthacrylste and 
methacrylic add (20;1) 


Degraded natural rubber. 


Xylol 
(Group 4) 


White 
Spirit 
(Group 5) 


Random copolymer of 
styrene methacrylic 
acid (20:1) 


Polyethylene glycol 
methErryiate. 


Acetone/ 
ethanol 
(Group 2) 


Water 
(Gronp 1) 


methyl methacxylare, 
acrylic acid and 
^crylamide (70^55). 


Polystyrene, 


Acetone 
(Group 2) 


Xylol 
(Group 4) 


Random copolymer cf 
lanryi jncthacryiate 
and methacxyiic add. 


Polymethyl mechacryiflxe. 


Xylol 
(Gronp 4) 


Ethyl 
Acetate 
(Group 2) 


Random, copolymer of 
methyl methacrybite 
and methacrylic «r-'d 
(1:1). 


Random copolymer of 
methyl methacxylate 
and ethyl acrdate 
(1:1). 


Rnmnol/ 
Acetone 
(Group 2) 


Buxyl 
Acetate 
(Group 3) 
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Tie component which is to remain sol- 
vared durin g; toe process should comprise 
from 5—60% by weight of the block cr graft 
copolymer, preferably from 10—33%, 

A further feature of this invention as thai 
fltter ccflnag the parades by the process 
ascribed above, -die predo i cai e d component 
may be modified, eg. by csosslirdring active 
groups therein to lender it inscluble in a 
much wide r range of liquids including those 
of polarity sfrmlnr to that of tiie copolymer 
solution in which the parades were originally 
dispersed. This feature extends still forth?* 
the possible uses of tie coated particles. 
For example;, a snirable nrecrairated ccm- 

ratt of the block or graft'eopo'iymer would 
a random copolymer cf merbyl meth- 
aayw merhacryiic add and glycidyl meth- 
acryfa sc, subsccmonrry aossfinked on die par- 
tide surface by hearing die aversion to 
apmnjamatdy 150°C for ax least 15 minutes, 
preferably in the presence of a strong 
organic base, e-g. t ram e tn y l henzyl *™™nirrm 
hydroxide. • 

Another crosslmkable component would be 
a random cnpolymer of a suirshle acryiate, 
e.g : <sbyl acryiate, and N-methyld acryl- 
amide, this bane; crosslinks! by hearing to 
150°C. in die presence of an aad catalyst 

Tins application of the invention ia par- 
Ocularly useful when it is desired to isolate 
an active pigment "which would otherwise 
tend to reacr with other ingredients of the 
cuatmg cornpnsirian or to dissolve m die fi lm - 
forming; polymer and "bleed" through it into 

nTT 7f?ymjr iuu-tiuijj_ ■ . . - — . — - 

In a nreEerred embodiment of the inven- 
tion pamaes are dispersed in a solntion of a 
oiodr or graft copolymer, one component of 
wttch is a -random copolymer of monomers 
of high and intermediate nolarity and another 
ff m £g* eDr <rf which is relatively non-polar, 
me first-mentioned componenr heme precipi- 
tated on the paztides by addition to tne dis- 
persion of a relatively non-oolar liquid or 
removal of a polar component of a mfernre 
of hqcaqa. 

For exanjpleg the invention may be applied 
to p igments for tee in coating; compositions 

a ^ Q f dis P CEsion3 pdyvmyi chloride, 
noryvmyi acetate or acryime polymers in rela- 
tively non-polar liouids wherein the disperse 
polymer particles are stabflisad by a block or 
graft copolymer, one compenenx of which is 
commnble with and forms an integral part 
of the particles and another component is sol- 
vaod by the organic liquid. In this case the 
bloc*, or graft copolymer toed to ccar the 
pigment may comprise as one component a 
ranchm copolymer of the acryiate of the dis- 
pttswn WKh a more polar enmponfint, the 
second soxvarable component which r emains 
solvated bemg; the same as that used to stab- 
ilise the polymer dispersion. 

By the term "acryiate polymer" we 



polymers and copolymers comprising; acrylic 
or merhacryiic acid' cr an ester, amide or 
nkrile of snch an add. Typical materials 
which are suitable as monomers in this inven- 
tion indnde acryloaitnlc, acrylffCcs and meth- 70 
acrylates of aliphatic alcohols such as methyl, 
ethyl, ccryla lanryi, and natural fat alcohols. 
Preferred monomers for use in the production 
cf polymers for the preparation of coating' 
compositions according to this invention are 75 
methyl methacrylate, ft ~ethozy ethyl mctfa- 
acrylate, ethyl, acryiate, aaylonioale, merh- 
acryiic add and acrylic acid, g^d amides of 
these adds. Combinations of the above 
mers may be .used and other typical materials 80 
which are snirable for nse as comonamers 
indude dimethyl itaconate, diethyl maleate 
and maleic anhydride. Such polymers may be 
dispersed in relatively non-polar organic 
liquids such as alfphacc hydrocarbons, 85 

For example, the disperse polymer may be 
substantially pcl^m ethyl methacryiare or a 
copolymer consisting largely of polymethy] 
metbacryiate, stabilised by a block or graft 
copolymer of methyl merhacryiate and a 90 
natural or synthetic solvaxahde polymeric con- 
atirnetxc such as rubber. In this case a suitable 
block or jjraft copolymer for coating the pig* ' 
mem parades to be used in the coating ccm- 
prcntiou would be one in which one com— 95 
P on eat is a random copolymer of methyl 
merhacryiate with a minor proportion cf metb- 
a cry lie add, and another comnonenx is de- 
graded rubber. The merhacryiic acid in the 
tandem copolymer provides h ighly polar jqO 
-groups, which promote precipitation of mat 1 
component on die pigment parades. The de- 
graded rubber provides the component which 
remains solvated by the" relatively non-polar 
liquid phase of the coating composition. iqk 
' The random copolymer component may 
contain up to 10% by weight of" mcthacrylic 
add, and the block or graft copolymer may 
contain from 10—30% by weight of the 
solvamble component. jjq 

For coating the pigment the block or graft 
copolymer may initially be in solution in a 
pJastidser or a volatile" organic solvent, or a 
mixture of both. 

The block or graft copolymer may be pre* 115 
pared in solution, the solution being used as 
such ec coat the pigment, 

The invention is further illustrated by the 
following detailed Examples in which pans 
are by wdghr, " ** ^20 



Example 1 
WPrepsratioii of black or graft copolymer 
1000 parrs of dicydohesyl phrhakte, 30 
pans of a 50% solida solution of beavuy 
degraded rubber in xylol and 5 parts of 125 
benzoyl peroxide were placed in a stirred 
reactor equipped widi hearing means and 
heat ed to 90°C under an inert aamosphcre. 
A Tnfrrar e of 99 parts methyl merhacryiate, 
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1 part methacrylic acid and 3 parts of benzoyl 
peroxide were pumped into die batch uni- 
formly over 4 hours* The batch was main- 
tained at 90°C during this time and for 30 
5 minutes after the end of the addition. 

(b) Coating of pigment 

190 pares of this copolymer solution were 
premised with 20 pans of a vegetable black 
pigment in a heavv duw infra: and disposed 

10 on a triple roll miH The resultant paste was 
returned to the miser and a mixture of 180 
parts of mineral spine? and 20 parts of octyl 
alcohol incorporated very slowly, with thor- 
ough rrrtang . Towards the end of the addition 

15 the mixture became very mu} the final 
product was a stable, mobile timing baae of 
excellent dispersion, capable of indefinite 
further dilution with aliphatic hydrocarbon. 

20 (a) Preparation of block or graft copolymer 
1000 pans of xylol were placed in the 
reactor of Tfrmmple 1 together with 60 parts 
of a liquid synthetic polybutadiene, 50 parts 
of bntauol and 5 parts of benzoyl peroxide. 

25 The chaxge wa$ heated n> 90°O under inert 
gas and a rmxnrre of 200 parts of methyl 
nTethacryiatc, 12 pans of acrylic acid and 2 
parts of knroyl ueroxide pumped in over 3 
hours. The hatch, was held at 50°C for a 

30 further 20 minutes and after a further 1000 
parts of xylol bad been added and incor- 
porated, cooled to room temperature. 

(b) Coming of Pigment 

2000 parts of this copolymer solution and 
35 20 pans of buzanol were placed in a pebble 
mm and 2400 pans of i utile TiT?n^iT ;nfl dioxide 
added in three steps with 15 minutes disper- 
sion between each. The charge was sound 
for 18 hours after which time a fluid dispe> 
4fl sum of ■ exceUtnt fineness was produced. This 
dispersion tob discharged into a hieh speed 
.mixer and 2000 parts cf mineral spiSs added 
sloxdy wirh thorough agitation. Toe rcsurrant 
product was a stable, very finely dispersed, 
45 imllbase which could be further tfSwIth 
ohphatig dfluernx 

(c) Canting Composition 

Into 1000 parts of the coaled pigment dis- 
perso n were stirred 3000 nans of acetyl tri- 
50 butyl arrate and 1100 pans of a non-aqueous 
Aspersion of 54% aoKda of a 98:2 methyl 
metfmcrybte : methsCTvlic acid copoftraer m 
^^^/^ The resultant pint was 
mole, fluid, had good flow and onacitv and 

f&fr^*^S M gocd « « 
wu 2™ - 2™ i rfcct ™*™E hlack when 

rubbed with soft metals, Le. silver cqins, and 

had no tendency to lose gloss on soaking in 
^ ^? TOttr ' Comparison paints made in a 
60 snrnta way, but using conventional wetrinc 

agents to disperse the pigment, Le, resin 



esters, high acid value alfeyd resins, titanium 
organic complexes, etc, had poorer storage 
stability, tending to develop floccuiation and 
non-Newtonian viscosity. Hhns sieved at 65 
10Q°G were very_ glossy, but were inferior 
in now and opacity, in resistance to coin 
marring, and in same cases, lost gloss cn water 
nnmersion at 100°F, 

Example 3 70 

a) ^ Preparation of block or graft copolymer 
SO parrs of high molecular weight polyiso- 

butylene were masticated under inert gas in 
a scrofl-type extremely heavy duty masticator 
fcr J ? ^ ci2rs whfle a mixture of 66 parts of 75 
re-distmed methyl methncryiatc and 4 pans of 
dimethyl aminoethyi methacrylate were in- 
jected into the mixing chamber which was 
maintained by circulation of refrigerant at 
+5°C After a further 1 hour's mastication, SO 
170 pans of xylol were injected and incor- 
porated before the masticated cate was re- 
moved and dissolved in a further 550 parts 
of xylol, 

b) Casting of pigmsnt 85 
190 part s of this copolymer eolndcn were 

mixed with 87 pans at yellow oxide pigment 
and dispersed by grinding for 20 minutes. 
1|0 parts of white spirit mixed wirh 5 parts 
or nonanol was then slowly incorporated mto 90 
^gr^ing mass to give a good, stable, fluid 

c) Coating com p os itio n 

110 pans of the mfllbase were blended with 
100 parts of a long oil length linseed penta- 95 
eryrhrhol alfcyd vehicle of 85% solids which 
contained the necessary driers and other addi- 
tives. The resultant pant had exceptional 
opacity, flow and brilliance of gloss compared 
wirh a control m which the alfcyd vehicle was 100 
itself used as the pigment dispersing agent in 
the normal way, " " 

Example 4 
a) Preparation of graft copolymer 

A s^rhetie, graftable backbone was pre- 105 
pared in the following way:— 1000 parts of 
dry methyl ethyl ketone, 450 parts of styrene 
and 50 parts of ethylene glycol mono-meth- 
acryiate' were placed in the apparatus of 
Ifeamplel and 10 pans cf benzoyl peroxide 110' 
added The whole was heated u> reflux tem- 
perature and held there rmtfl pdymerisarion 
wap substantially complete (about 4 hours). 
After cooling, 150 para of methacryloyl 
chbride end 300 parts of pyridine were 115 
added and the reactor sealed for 24 hours, 
DO parts of methanol were added to destroy 
excess aod chloride and hydrogen chloride 
and pyridine removed by passage through 
columns of strongly basic and strongly aridk vx\ 
ion exchange resins. This back-bimTwas cars 
Sta^ "Sraft" copolymer as 
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800 pang of acetone, 200 pans of meth- 
anol and 100 parts of the solution of **bacfc. 
bone 53 polymer prepared as above were 
charged to the apparatus cf Example l 9 to- 

•* gather wirh 6 pans of acryJarxude, 30 parts 
or methacrvlic arid, 60 parts of ethyl acrylare, 
70 pans oj. methyl methacrykDe and 5 pans 
of azo^g-dfisoburyroniiril^ The mixture was 
heated to reflnx and held for 4 hoars when 

IU pwymensanoa was snfastamially complete. 

b) C<?ariB£ of pigment 

1600 parts cf this copolymer solution were 
filiated with 1800 pans cf nn£e titanitjni di- 
oxide and the mmnrc was then ground for 
15 jnmaites. A mixture of 1200 pans of xylol 
and 400 parts of mineral spirits were, added 
slowly, as described m nrevionB Rmrpr i]^ to 
yield a jood, stable nrfllbase, dflotable with 
zyiol, dnsoburyl ketone or similar moderately 
20 strong solvents. 

c) Coating composition 

1500 parts of tins miflbase were Wended 
TOth 1X00 parts of a 60% solids solution in 
xylol of a cccorrat oil-modified short oil riyptal 
25 resxn and 600 pars of a 50% solids solution 



p£ a butyjatc d rnel araine fcamaldehyde resin 
m3:l xylol : buxanoL This paint gave films 
of esceUerrt gloss, flow and opacity. In par- 
ticular, tic characteristic loss of "ralnesa" of 
30 gloss on severe over-bake was less pronounced 
than with convetrdonal methods of dispersion. 
60 J parts of the same miTThnse were blended 
with 1000 jans of a 33% solntion of vinyl 
« ^^y^ # faring the composition styrene 
35 60%, ethyl acrylaite 33% acrylic acid 7% in 

°f 5 °V*> dnscbm^rronitrile 

40%p bntanol 10% and with 80 pans of a 
polyfoncrioriHl cormnercM epoxide resin. 10 
An P 2? 8 J of 5 ffrcm rnn r y ammonium base was 
*u added and films were stoved at 150°C. for 
35 mmnta . Gloss, flow and opacity were 
escenent, md the ease with which the surface 
can be marred with a silver com which usu- 
ally diaracredaes finishes of this type was 
45 largely suppressed. 

Example 5 
a) Preparation of black copolymer 
A synthetic "blockablc" bac&one was pre- 
en 38 foUow5: — 730 parts of pore benzene, 
»o 750 parts of washed, inhihnoiw£rce lanroyi 
metrmcryis^ 75 parts of attyl alcohol and } 
part of benzoyl peroxide were placed in the 
appa ratus o f Example 1 and heated to reflus 
temperamre. Additional £ part additions of 
?=02oyl peroxide were made at 3 hourly 
jmervajs over a ratal heating time of IS hours, 
oy wtocn nme conversion was substantially 
3^nn ^ P^er,solimon was diluted 
*a 25 P™ 3 of sytol and washed repeat- 
60 edty wrdi warer to remcve tree allyl alcohol 
and then daed over sodinm snmhatc 25 pans 
of acryioyi chloride and 100 parts of pyxiS 



were added and the whole allowed to stand 
overnight under a dry atmosphere. The poly- 
mer was recovered by p oaring die whole into 65 
a large excess of methanol which piecrpi«* 
rated the- merhacryiated polymer as a sticky 
rubber, which coagulated and could be filtered 
off and dried Trader vacuum This polymer 
was converted to an ester-linked "block" as 70 
follows: — 1000 parts of isoburyl sestol 
pbthafate, SO parts of tbe non^volaole modi- 
fied polymer recovered from above, 98 parts 
of methyl methacrylate and 2 parts cf meth- 
acrylic add together with 5 parts of azo-bis- 75 
diisobu Lyiocirnlc were placed in the appar- 
ams of Sample 1, heated under inert gas to 
80°Q and mauitamed so f or 3f hours, 

b) Coating of pigment 

720 parts by weight of the cool copolymer 80 
solution were prc-mixed with 440 pans by 
weight of "cyan" bine and men ground for 
20 minutes to a fine dispersion* 600 parts by 
wdght of mineral spirits were slowly run into 
the dispersion unit while it was iraming, thus gs 
obtaining rapid and complex mcoxpontnon. 
The result was a fluid, stable miUbase, readily 
dilutable with aliphatic hydrocarbon liquids. 



c) Coating composition 

100 pans of this mfllbase were .blended $0 
wtth B> pans of isobtrtyl sexcol phrhnW and 
260 parts of acrylic copolymer in a non- 
aqueous dispersion as in Example 2 (c). The 
resultant paint was thinned to 50% solids 
with petroleum ether to yield a very stable, 95 
fluid, dark blue pamr. Kkns stoved at 90°C 
were very glossy, had goad flow, opacity and 
colour development, On s oaki n g in warm 
water, their colour and gloss retention were 
excellent. Corresponding paints based on the 100 
same vehicle, plastidser, pigment and thinner 
composition box using; a variety of conven- 
tional dispersion agents gave very unstable, 
xalse-bodied paint; Films had poor flow and 
colour development and rather poor initial 105 
gloss. On water soak, whitening and loss of 
gloss were rapid and severe. 

Example 6 
Into 2000 parts by weight of the copoly- 
mer solution of Example 2 were raised 30 110 
pans of eery! alcohol, 2600 parts *cf mule 
trpaninrn^ dioxide and" 100 parts of "cyan 5 ' 
bine. The pigment- was dispersed fox 30 
rmnutea and 6000 parts of an 80% solids 
solution in mineral spirits of a long oQ. lin- 115 
seed pentHerytfaritol alkyd were then added 
over 30 minutes with cormnucus snrtbg. The 
tesulmnr pastel blue paint was of good gloss 
ana flow and the colour development was 
normal for such a reduction in the blue, Ir 120 
was, however, substantially free from flood- 
ing and Scaring, unlike a enrrespondinff co- 
grind in which a small proportion of the alkyd 
vehicle was used as the dispersanr m the 
Bsoal way % U5 
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EXAMPLE 7 ~~ T" ■ 

(a) Preparation of graft copolymer °*\ ° oatin i °t Prides . . 

^^r^ smbffisar precursor was we- hS^I 4 * copolymer solution were 

pared by ebargmg 190 parts of botvl ao£« , 65 P 8 " 8 kobtnji cydohesanyl 

raisms to reflnx rt5nor»\ —j - <* a Jnrmrmra paste (65% ahamniom flafae bv 



10 



15 



20 



25 



30 



25 



LP™ 5 S^ 5 ** 1 a«haayJwe and 1 
part benzoyl peroside paStt (60% solids) 0.S 

Anmea' DMCD (Revered Trade Mark) 

^eafioooii smge and die mflmt connoued 
far a fanher hoar to destroy read^P^, 

aiKca dj viscomeinc methods to be 75 Oftft 

5i™^A^ *e charge raised to 

*£? 6 hours the aci^uetf the 

solanoa had dropped from ft65-.5«& «S! 

product was a dear^K^f /o 
300 timij^^r* T* 1 °* acetate, 



paste and a mixture of : 



dicydohexanyl phthalere 
nonyl alcohol 



9£ parts 
2.5 pans 



whs added with stirring. 

The dispersion of alnmmmm was then 
Staedat high Bgecd and 20 pans of aliphatic 
hydrocarbon boning m the range 7(C$5«C. 
and 3.15 pairs of aliphatic hydrocarbtm bofl- 
^» * e 230-240°C were slow* 

®— Coating composition 

Theiuumhuum dispersion was then mixed 
r^LHf^ B 5ta£k dispersion of methyl 
^aylate polymer (50% polymer). XThea 
onto an undercoited meal panel and 

STUS^ 1 meedac s 

Eta mp ie 9- 
,f^f^ e f rc ? eatad tisat after the 



1 P« azc^obmyxtSe iSator 32L ^ <** adding aUcyd 

houxa. A farmer 1 part tf nritiamrlL w,^ 053 ^/ 00 parts of mineral spine ad 

*^a=dfae charge refln^fe alfcrthS ^?^ tf ^ inST 

^^^^ of the SftS Thf ^^ pKjil ^.I?Smenr ffi 

side chams was esrmwrA^ ^fTL -t._ c resnhant smhle, fltrid, miUbase was 



side rwlr^™ 1 weigttt of die grafted 

SfeTcoSwJ?^ a Sf^ 
wss an apalese^C^; ^ ^uet 



40 



&wi ^° ^ ""ad thT'hqnid 

aUcwed to eroporate ar room tempera^ 

S - £? ^P^bydrocSnfwS 
rr.. J ? 8 ^ to eyapoiater dms Tnaintainine the 
modified pokriryof .the liquid phaseTI 
'ennnp re-solvation nf t^^T^ZS:.^ 



^25 Ct *^<$? arti cte 

were ISl^S Polyvinyl chloride particles ^^^TS^L w 5? flW P*ase and pre- 

^ m 5 P8«5 of the graft S oonen? «?l 0lvatl0n , ^ ^ ^Prated cW 

mer sohm.cn as nrepared above! POnent of the copolymer. The ficiaM^™^ 



50 



55 



60 



a dea fflm. The disp^T B , T 

sion atahafeSd wSTme LrnT^l'fe 
copolymer snltmotT ^a^S ^ 
rntae titanhnn dioxide at^/ P ^^. ted ^* 
concentiarion wnh3 V S SS 4311 y ? hnns 

obtained on staving at 150*G 




- was 
half on 



W rreparatxon of copetymsr 
copwymcr solntion was 
m Example 7 (a). 



prepared 



BS 



rf^gorons agnadon to develop fiSg 
of fan gloss, opachyandtmcro^o^ 

(a) ^^aficK^^SiiSr 
^JLtW 511 ^ solmion was 
described in Example 7 ( a ) 

mer s hmoxu 54^^ copoly- 



65 



70 



75 



80 



85 



90 



95 



100 



105 



U0 



prepared 



115 



8 
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to a finely dispersed state. SO pans of 
odourless aliphatic hydrocarbon boiling in the 
range 140— 160 Q C were added slowly and 
wim strong to- the dispersion- The dispersion 
* was then spray drie4 to produce a free-Sowing 
powder which was iead3y re-disparsible by 
vigorous stirring in fl Kp} pric hydro car ben, 

Example 11 
A graft copolymer solution was prepared as 

M follows: -—8 09 pa ns of xylol, 200 parts of 
nananoJ , 20 parts of degraded rubber (non- 
volatile^ and 5 parts cf benzoyl peroxide were 
placed in the apparatus of Example 1 and 
heated tc and manrrame4 at 90°CL under an 

15 inert atmosohere. A mixture of methyl merh- 
acryiare (90 pons), glycidyl metbacrylate (6 
parts), methacryhc acid (4 pans) and benzoyl 
peroxide (2 pans), was fed into- the batch 
over 4 horns. After a rmili py 30 minur^ the 

20 batch was cooled. 

1000 parts of this product were mixed with 
1200 parts of rutfle titanium dioxide and dis- 
persed far 25 mfarares. 1000 parts cf white 
spirit were then slowly incorporated to yield 

25 a stable, fluid, well-dispersed xmHbaae. 

To 2000 parts of this base were added 10 
parts of benzyl t rim ethyl flT yrfnAmniTi hydrox** 
ode catalyst and the whole placed In ihe appar- 
atus of Example 1. The temperature was 

30 raised to 140°G tinder an inert gas blanket 
and maintained for 45 minutes. On coolings 
the superndsl properties cf the dispersion 
appeared unchanged, bnt the coating could 
not be removed and the properties of the 

35 dispersion destroyed, even if it was dilated 
with strong solvent, e_g. acetone, to the point 
at which the dispersion became unstable 
because of the insolubility cf the rubber 
chains* Such a partially coagulated dosper- 

40 sion could be recovered, unimpaired, by add- 
ing enough benzene or white spirit to re* 
solubUise the stabilising robber chains. 

60 parts methyl merhacrylfltE, 38 pans 

45 ester of xnethacrylic acid and merho«y ter- 
minated polyethylene glycol, molecular weight 
750, C'Carbowax" 750), 2 pares merhacryUc 
acid, 25 pans isoprcpanol, 115 parts methyl 
ethyl ketone and 2 nans benzyl peroxide 

50 were placed in a reaction vessel fined with a 
stirrer and heaie d under T ?flirr until the poly- 
merisaxion was complete, as measured by the 
non-volatile concent of the solution. 
25 para of this copolymer solution were 

55 mixed with 20 parts isopropmol and 20 parts 
methyl ethyl ketone. lata this TnfKftiyc were 
ground 100 pans ommuxn dioxide pigment. 
When the dispersion was sxrfnoenrly rm^, 100 
parts of water were slowly added with vigor- 

00 ous stirring. A fine, stable, dispersion of pig- 
ment was cbxained which was not flocculated 
on addition of further quantrriea of wa ic i . 
This disp e rs io n was incorporated into a 



water-based pmnlsinn paint with excellent 
results. 65 

Brypigmfmr which is readily re-dispexsible 
in water may be obtained by cenmrugnig ihe 
dispersion, washing the resulting- pigment paste 
with water, re-cenudfaging and then dram* 
drying the final produce. 70 

Other block or graft copolymers which are 
soluble in water-mi sable liquids, e.& alco- 
hols, ketones and mixtures thereof ana winch 
may be used to coat pigments and stabilise 
the dispersion resulting from addition cf water, 75 
may contain the following components; 

The stabilising component may be^ for 
example, vinyl or acrylic copolymers, esters 
cf acrylic or maldc or methacrylic add and 
polyethylene glycol or alkosy-xenninaxed poly- * 80 
exhyiena glycol pclyvinyl alcohol partly esteri- 
fied with merhacrylic acid or etherified with 
aHyl chloride, and block copolymers of 
ethylene and propylene oxides. 

The precipitated component may be a 65 
random copolymer of a major moncmer and 
a monomer containing' highly polar groups 
for promoting precipitation on die pigment 
s urface. . The major Tnranynrr may be, for 
example, styrene, methyl merhacrylaie^ vinyl 90 
toluene or ethyl acrykte. 

The highly polar Tnrmnrnq- may be, for 
example, aoylic acid, methacrylic acid, rnech- 
acryiamide, N^-diethyl amino ethyl mcth- 
acrylate or glycidyl methacrylace/phoaphoric 95 
add reacting produce 

The amount of copolymer to be used in 
this invenricn will depend on the nature of 
the dispersed solid particles and the ultimate 
use to winch the dispersion is to be put, 100 
Cow klymer, when precipitated on the par- 
ticles even hi proportions as low as say 1% 
by weight will in mast cases reduce their 
tendency 10 flocculate. Increasing the propor- 
tion will improve the stabilising effect but 105 
the optimum proportion to be used will 
depend in each case on such factors as the 
surface area of the dispersed ptnricles gmH 
the efficiency with which the precipitated 
enmponent deposits on the panicle surface. 110 
The highest proportion, which be used, 
may be set by the ultimate use of the disper- 
sion. For example, where the dispersion is 
to be used in coating cogposiripns a cognr 
parihfliry of the- aSpolyhVer with the nhn- 115 
forming .component of the coating composi- 
tion 'may he the determining factor. The opti- 
mum proportions however are readily deter- 
mined by simple experiment, 

WHAT WE CLAIM IS:— 120 
1» A process of treating solid particles wich 
organic polymeric inarerifll by dispersing them 
it* a liquid containing in solution a block or 
gra ft co polymer comprising polymeric com- 
ponents of different degrees of polarity and 125 
so modifying the polarity' of die liquid that 
ar least one but not ail of the polymeric 
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components of the copolymer become nan- 
solrated by the liquid. 

2. A process as claimed in Claim 1 m 
winch the potey of the liquid is modified 
5 by adding another liquid of different polarity. 
• A FOCe$s ffi daimed m Claim 1 or 2 
in which a polymeric component which be- 
comes non-solTTHied as a result of the modi- 
tft °f P 01933 ^ of *e liquid contains a 

IQ Jugfaly pote group far adsorption on the oar- 
pctft surface, 

0 £ A process as chimed in Oairn L 2 or 
3 to wjhichjme polymeric component of the 
Mode or graft copolymer is a randoni copoly- 
15 met oS mrmomm, the monomers bdagones 
winch when i potanerised alone wottldpcoduce 
polynias of high and frwo^ifinTe pdariry. 
and another polymeric component is relatively 
„„ die polarity of the liquid being 

20 modified by addition to the dfepeSon off 
retefinrdy non-poiax liqnid at by ' removal of 
a polar component of a mismre of h'gmds. 

5- Apn>«ss a claimed in Claim 4 in 
which the fim^nemioned polymeric compo- 
25 neat is a random copolymer of an star of 
acrylic or methacryhc add wim a carbosri- 
containing monomer, 
6. A proems as claimed in any one of the 
30 ^^ mg OamiBinwliich a component vhidi 
30 become non^ohrared as a result of the modi- 
ficsnon of the liqnitj contains croaalinHne 
act^gra™ whic^ subsequent tx> thelnod^ 
ficraon of the Iiqmd, are reacted to crosslink 
tae component. 

35 JL^S^ as . cIa ^ ^ any on* of the 
preceding QamjB m which from 5—60% by 

^^JkSV^S* ***** soLvat^d by 
the modified liquid after tile naxfificaiion, 
& A process as clatmrd in any one of the 



preceding Claims in which the particles are 40 
pigment particles* 

9. A process as claimed in any one of the 
preceding* Claims in which the panicles are 
polymer panicles. 

10. A process as claimed in Qai^ 2 or 45 
any one of Claims 3 — 9 as dependant thereon 

in which the added liquid is of higher b oiling 
point than the unmodified liquid* 

1L A process as claimed in f^rr 1 or 
any one or Claims 3—9 as dependant thereon 50 
m which the unmodified liquid is a mixture 
of liquids of different polariiy an4 the pol- 
arity of the mixture is modified by removing 
one of ihe liquids. 

12» A process as clafmed on Claim 1 and 55 
substantially as described wiih reference to 
any one of the Eranoples. 

13- A dispersion of solid paniclea in liquid, 
the particles bang; coated with a block or 
graft copolymer comprising polymeric com- 60 
ponentB of differenr degrees of polarity of 
w hich one component is precipitated an die 
surface of the particles and another compo- 
nent is solvated by the liqnid 

14v A dispersion of solid particles in liquid 65 
produced by a process as claimed in any of 
Claims 1^12. ^ 

15. A dispersion of pigment as daimed in 
Oairn 13 or Claim 14 cozmaining a fihn- 
lonning polymer. " 70 

16. A process as claimed in Oairn 10 or 
11 followed by evaporation of the modified 
hqmd to produce dry panicles. 

17. Bry panicles coaled with a blodk or 
graft copolymer produced by the process of 75 
Calami 16. 

D. VINCENT, 
Agent for die Applicants. 
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